A 77-year-old female received uneventful spinal anaesthesia for a total knee replacement. Upon the advice of the microbiologists and at the request of the orthopaedic surgeon, a vancomycin infusion was commenced prior to the application of the leg tourniquet. Five minutes later, having received only 40 mg of the antibiotic dose, she became unconscious and suffered severe cardiovascular collapse, from which she was resuscitated with intravenous ephedrine and adrenaline.
Increasing bacterial resistance or patient allergy to other antibiotics has seen the resurgence of perioperative use of vancomycin. The problems of administration of this drug in conjunction with general anaesthesia are well known [1] [2] [3] [4] .
This report describes the effects of the administration of a small dose of vancomycin following the establishment of subarachnoid anaesthesia for a total knee replacement. Severe cardiovascular collapse followed, from which, fortunately, the patient was resuscitated.
CASE HISTORY
A 77-year-old female patient weighing 93 kg was admitted on the morning of surgery for elective total knee replacement. She had been seen at the preadmission clinic four weeks previously when the anaesthetist had recorded a history of hypertension treated with ramipril 2.5 mg daily. There was an allergy noted to penicillin and she was categorized ASA 2.
In the anaesthetic induction room an intravenous infusion of normal saline was commenced via a vein on the dorsum of the left hand and, with the patient in the sitting position, the anaesthetic registrar performed a subarachnoid block by injecting 3 ml of 0.5% heavy bupivacaine through a 25 gauge Whitacre needle. The patient was positioned on her left side to concentrate the block for surgery. The systolic blood pressure (BP) was 150 mmHg and the patient was comfortable and communicative.
Vancomycin had been recommended by the microbiologists as the appropriate prophylactic antibiotic with the 1g dose to be diluted in 200 ml of 5% dextrose or 0.9% normal saline and administered over one hour. On this occasion 1 g was diluted in 500 ml of 0.9% normal saline, producing a concentration of 2 mg/ml, and the rate of intravenous (IV) administration was 16 mg per minute. Because a tourniquet was to be applied prior to commencement of surgery, the orthopaedic staff had requested that the infusion run for 10 minutes at the suggested rate before tourniquet inflation, with the remainder given over the next 50 minutes. A burette containing 50 ml (100 mg of vancomycin) was in the side line and the infusion was commenced slowly. Five minutes later the patient became pale, unresponsive and without palpable pulses. The blood pressure was unrecordable, although arterial pulsations were visible in the neck and she continued to breathe sporadically. Oxygen was delivered by positive pressure ventilation via a facemask while diagnosis and treatment were rapidly considered. The initial thought was hypotension from an excessively high block and ephedrine 9 mg IV was given with little immediate effect. Before cardiopulmonary resuscitation was begun an alternative diagnosis of reaction to vancomycin was made. The infusion was disconnected, the saline infusion turned on fully and IV adrenaline 200 µg administered.
Within 10 seconds the patient regained her colour, began to move and to breathe more regularly and her previously fully dilated pupils contracted and reacted to light. The BP was recorded as 200 mmHg systolic. With the improvement in circulation it was then noticed that the whole of the left arm, extending to the lateral part of the left chest wall, was a vivid red colour. On auscultation there was no bronchospasm. Only 20 ml (40 mg) of vancomycin had been administered before her collapse, whereas the dosing recommendations would have permitted her to receive at least 80 mg. The operation was cancelled and the patient transferred to the Recovery Ward for close monitoring. The block was found to extend to T5 bilaterally and her clinical state continued to improve. Blood was taken on two occasions for serial serum tryptase levels. These were subsequently reported as within the reference range. The patient was nursed overnight in the High Dependency Ward, from which she was discharged next day to attend the Anaesthetic High Risk Clinic for follow-up and to plan the operation for a later date.
DISCUSSION
Since its introduction into widespread clinical practice in 1958, there have been many reports of reactions to vancomycin, mostly in association with general anaesthesia [1] [2] [3] [4] . The product information states that the infusion should be completed before induction of anaesthesia, in order to avoid interactions that presumably increase the potential for release of histamine and other vaso-active substances. There is evidence indicating that, in addition to widespread vasodilatation, vancomycin may have a cardiac depressant effect which contributes to hypotension and possibly difficulty in resuscitation 5, 6 . The vivid red colouration of the left arm and part of the chest wall seen upon recovery of circulation in this patient was a variation of the previously reported "Red Man's Syndrome" 7 . This has been attributed to the direct release of histamine from mast cells via a nonimmunological mechanism. Measured increase in the plasma histamine concentration correlates with the severity of the reaction 8 . Serial tryptase estimations were performed and did not confirm an antigenantibody reaction as the cause of the histamine release. Intradermal testing has long been recognised as a safe and reliable method of confirmation or identification of drugs responsible for anaphylactoid reactions 9 . However the release of histamine by vancomycin is equal to that of morphine, making interpretation of the results fraught with difficulty. Intradermal testing is thus unreliable and probably invalid.
This would appear to be the first report of a severe reaction associated with the use of vancomycin in the presence of major regional block. The dangers of anaphylactic or anaphylactoid reactions caused by gelatin infusions administered during epidural anaesthesia have been described 10, 11 . The extensive sympathectomy produced by regional block puts the patient at greater risk should such a reaction occur. Consequently a warning has been given previously about use of polygeline (Haemaccel ® , Hoechst) as a preload prior to spinal anaesthesia for caesarean section 12 . This patient was receiving regular treatment with ramipril, an angiotensin-converting enzyme inhibitor. There has been debate regarding the desirability of continuing these inhibitors or the angiotensin II antagonists prior to surgery, because of the severe hypotension that may follow induction of general anaesthesia [13] [14] [15] . The same argument could reasonably be made with respect to major regional block. Additionally, in the event of mast cell activation or disruption, the simultaneous release of bradykinin that is normally metabolized by angiotensinconverting enzyme might potentiate hypotension.
The recommendation to complete the vancomycin infusion prior to induction of general anaesthesia should be extended to include regional anaesthesia. One manufacturer (David Bull Laboratories) has advised that 1g of vancomycin should be administered over at least two hours, rather than one hour. However a salutary note of caution from another manufacturer (Eli Lilly Australia) reminds prescribers that infusion-related events may occur at any dose rate or concentration. Since the discovery of incompatibility causing precipitation of vancomycin with gelatin infusions, it has also been suggested that the antibiotic should be administered through a dedicated line 16 .
This case describes severe cardiovascular collapse after a small dose of vancomycin was given during spinal anaesthesia to a patient on chronic angiotensin-converting enzyme inhibitor therapy for essential hypertension. Cessation of the infusion, administration of crystalloids and of sympathomimetics, including adrenaline, resulted in prompt resolution of the reaction.
Careful preoperative administration of vancomycin over the recommended interval should precede administration of general or regional anaesthesia. This raises logistical problems because most of these patients are now admitted on the day of surgery. Pretreatment with intravenous histamine-1 and histamine-2 receptor antihistamines is said to allow rapid vancomycin administration and may be a strategy to B. L. DUFFY Anaesthesia and Intensive Care, Vol. 30, No. 3, June 2002 adopt in selected cases 17 . These investigators found that plasma histamine levels were not altered but that the severity of side-effects was attenuated. However, hypotension still occurred, making appropriate care and monitoring during vancomycin administration essential if this technique is to be adopted safely.
Whether or not to cease angiotensin-converting enzyme inhibitors and angiotensin II antagonists is a decision for the individual clinician, but the long duration of action of most of these agents does make timing difficult 18 .
